Identification and characterization of novel phosphate regulon genes, ecs0540-ecs0544, in Escherichia coli O157:H7.
In response to environmental phosphate limitation, the transcriptional activator PhoB of Escherichia coli (E. coli) activates transcription of the phosphate regulon (pho regulon) genes that are involved in phosphate utilization. At least 31 of pho regulon genes have been identified and well characterized in E. coli by numerous studies using non-pathogenic K-12 derivative strains. In this study, we searched for PhoB-regulated promoters from a lacZ-fused genomic library of the E. coli O157:H7 Sakai in an attempt to find novel pho regulon genes in the strain. A promoter region located upstream of a gene cluster (ecs0540-ecs0544) that mapped within one of the strain-specific chromosomal regions of the E. coli O157:H7 was identified. By further in vivo analysis with various subclones of the 5'-flanking region, it was suggested that the ecs0540 transcription was regulated by at least two promoters, an upstream PhoB-regulated promoter and a downstream constitutive promoter. S1 mapping and footprinting experiments revealed two transcription start sites and a sequence similar to the consensus sequence of PhoB binding, respectively. Bioinformatic analysis of the ecs0540-ecs0544 genes showed that these genes were highly homologous to the Escherichia fergusonii (E. fergusonii) siiCA-DA operon encoding a 718 kDa giant protein (SiiEA) and its cognate type I secretion system. In addition, a highly repetitive region and motifs that are shared among RTX (repeats in toxin) toxin family were found in the amino acid sequence of these giant proteins. Our finding is the first example of a member of the pho regulon identified in the O157:H7 strain-specific chromosomal region.